Unraveling prion diseases through molecular genetics.
Prions are transmissible pathogens that cause degenerative diseases in humans and animals. Unique attributes of prion diseases include infectious, sporadic and genetic manifestations, as well as progression to death, all in the absence of a detectable immune response. Prions are resistant to chemical procedures that modify or destroy nucleic acids and are composed largely of a protein, designated PrPSc. Molecular cloning of a cognate cDNA established a cellular host origin for PrPSc protein and a convergence with the genetics of host susceptibility. The murine PrP gene is linked to the Prn-i gene which determines incubation times in experimental scrapie. Mice with long incubation times have unusual PrP alleles encoding phenylalanine and valine at codons 108 and 189. Moreover, the ataxic form of Gerstmann-Sträussler syndrome (a rare human neurodegenerative disorder) has been defined as an autosomal dominant disorder with a PrP mis-sense mutation at codon 102 linked to the predisposition locus. These studies argue that amino acid substitutions in 'PrP' genes may modulate initiation and development of prion diseases.